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Description 

BACKGROUND OF THE iNVENTiON 
FIELD OF THE INVENTION 

[0001] Tlie present invention reiates to controls for 
enhanced upshifting in an at least partially automated 
mechanical transmission system including an inertia 
brai<e. In particular, the control relates to inertia bral<e 
controls for an automated transmission system shifting 
without disengaging the master clutch. In such systems, 
in the absence of protective logic, the inertia bralie might 
be subject to undue wear and/or damage. 

DESCRIPTION OF THE PRIOR ART 

[0002] Vehicular drivetralns Including multiple-speed 
transmissions, usually compound transmissions, or 
simple transmissions coupled with multiple-speed ax- 
les, having 5, 6, 7, 9, 10, 13, 16, 18 or more forward 
speed ratios, are well icnown in the prior art, especially 
for heavy-duty vehicles, as may be seen by reference 
to U.S. Pats. No. 5,370,013; 5,527,237 and 4,754,665. 
Fully and partially automated vehicular mechanical 
transmission systems are well known In the prior art, as 
may be seen by reference to U.S. Pats. No. 4,361,060; 
4,595,986 and 4,648,290. U.S. Pat. No. 4,361 ,060 dis- 
closes logic for determining when an upshift or down- 
shift Is Indicated. ' 

[0003] Fully and partially automated mechanical 
transmission systems which are dynamically shifted 
while maintaining the master clutch engaged also are 
well i<nown in the prior art, as may be seen by reference 
to U.S. Pats. No. 4,850,236; 5,435.212 and 5,735,771. 
[0004] Vehicular Inertia brakes, also called Input shaft 
brakes and upshift brakes, also are well Icnown in the 
prior art, as may be seen by reference to U.S. Pats. No. 
5,528,950 and 5,713,445. 

[0005] Automated transmission systems wherein In- 
put shaft and/or engine braking is utilized to complete 
and/or decrease the time required for upshifts are 
known in the prior art, as may be seen by reference to 
U.S. Pats. No. 5.425,689 and 5,655,407. US-Patent No. 
5.425,689 discloses a control system/method for an at 
least partially automated mechanical transmission sys- 
tem including a controller operated engine brake, usu- 
ally called "engine compression brake" or "exhaust 
brake". The control system/method Is effective to deter- 
mine if selected upshifts into a target gear ratio are fea- 
sible or not feasible under current vehicle operating con- 
ditions, and to prohibit the Inltlon of not feasible selected 
upshifts. Selected upshifts are evaluated and will be Im- 
plemented, If feasible, in a sequence wherein feasibility 
is a function of engine decelleration. 
[0006] In a system allowing application of the inertia 
brake while the master clutch is engaged, an increased 
potential for excessive wear or damage to the inertia 



2 

brake exists In the absence of protective logic for the 
inertia brake. 

SUIWIMARY OF THE INVENTION 

s 

[0007] In accordance with the present invention, the 
drawbacks of the prior art are minimized by providing 
protective operational logic for utilizing an inertia brake 
in a transmission system shifting with the master clutch 
10 engaged, which will minimize undue wear and/or dam- 
age to the Inertia brake. 

[0008] The inertia brake operational logic includes 
temperature simulation logic and/or Information from the 
inertia brake operator to generate a simulated inertia 

ts brake operating temperature. Operation of the inertia 
brake, preferably operation at various levels of retarda- 
tion, Is permitted only at or below certain preset, simu- 
lated temperatures. Further, feasibility of completing an 
upshift, or feasibility of completing an upshift within a 

20 desirable period of time, Is evaluated, and the inertia 
brake is only used If the desired upshift is not feasible 
In the absence of inertia brake operation. 
[0009] Accordingly, It Is an object of the present Inven- 
tion to provide inertia brake enhanced upshifting in an 

2S automated mechanical transmission system shifting 
with the master clutch engaged while protecting the in- 
ertia brake from undue damage. 
[001 0] This and other objects and advantages of the 
present invention will become apparent from a reading 

30 of the descrlptton of the preferred embodiment taken In 
connection with the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

3S [0011] Fig. 1 is a schematic illustration of a vehicular 
powertrain system Including an automated mechanical 
transmission system. 

[0012] Fig. 2 is a schematic illustration of the trans- 
mission illustrated in Rg. 1. 
40 [001 3] Rgs. 3A and 3B are flow chart representations 
of the control of the present Invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

IS [0014] A vehicular powertrain system 10 of the type 
advantageously utilizing the control of the present In- 
vention may be seen by reference to Fig. 1 . For purpos- 
es of Illustration, system 1 0 Is an automated mechanical 
transmission system Including a fuel-controlled Internal 

50 combustion engine 12 (such as a well-known diesel en- 
gine or the like), a multiple-speed mechanical transmis- 
sion 14. and a non-positive coupling 16 fordrivingly cou- 
pling the engine 12 to the transmission 14. lyplcaiiy, 
non-positive coupling 16 will be a friction master clutch. 

55 The transmission 14 further includes an output shaft 20 
for driving the vehicle drive axles 22. The drive axles 
may be of the single-speed or mulitple-speed type. 
[0015] Transmission 14 may be of the known me- 
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chanical type utilizing positive jaw clutches to engage 
and disengage selected gears to shafts for changing the 
ratio of input shaft rotational speed (IS) to output shaft 
rotational speed (OS). Transmissions of this type may 
be seen by reference to U.S. Pats. No. 4,764,665; s 
5,385,056; 5,390,561 and 5,416,698. 
[001 6] Clutch 1 6 is controlled by a manual clutch ped- 
al 16A and, preferably, is disengaged only for starting 
and stopping the vehicle (see U.S. Pat. No. 4,850,236). 
[0017] System 10 may include a plurality of sensors « 
for providing input signals 24 to a microprocsssor-based 
control unit 26, which v/ill process the input signals ac- 
cording to logic rules to generate command output sig- 
nals 28 to various system actuators. 
[0018] Speed sensors 30, 32 and 34 may be provided is 
to.provide Input signals to the controller indicative of en- 
gine speed (ES), transmission input shaft speed (IS), 
and transmission output shaft speed (OS), respectively 
A sensor 36 may be provided to provide an input signal 
Indicative of the operator setting of the throttle pedal. A 20 
driver control console 38 Is provided to allow the oper- 
ator to select a transmission mode and to provide an 
input signal, GR, indicative thereof to the controller 26. 
[0019] An engine controller 40, preferably microproc- 
essor-based, may be provided for controlling fueling of 25 
the engine and for providing information to a data link, 
DL, indicative of the operating parameters of the engine. 
Preferably, the data iinl< will comply with a l<nown proto- 
col, such as SAE J-1939 or the ill«e. A transmission ac- 
tuator 44 may be provided for operating the transmis- 30 
sion 14 and for providing signals Indicative of the en- 
gaged gear ratio and/or other transmission operating 
parameters. Engaged ratio also may be calculated by 
comparing the rotational speeds of the input and output 
shafts. 35 
[0020] As used in this application, and as commonly 
used In the vehicular industry, the term "powertrain" will 
refer to the engine 12, coupling 16, transmission 14 and 
drive axles 12, while the term "drivetrain' will refer to the 
coupling 16, the transmission 14 and the axles 22. 40 
[0021] System 10 also includes an inertia brake, also 
called an upshift brake 19, utilized to retard the rotation- 
al speed of input shaft 1 8 to make certain upshifts fea- 
sible and/or more rapidly accomplished. The upshift 
brake, which preferably is actuable at two or more levels 
of retardation, Includes an Inertia brake actuator 19C, 
which is controlled by command output signals from 
ECU 48. 

[0022] Inertia brakes are typically relatively low-ca- 
pacity friction devices operated automatically or by over- so 
travel of the clutch pedal. Examples of inertia brakes 
may be seen by reference to U.S. Pats. No. 5,528,950 
and 5,713,445. 

[0023] The detailed structure of the 10-forward- 
. speed, combined range-and-spiitter-type synchronized ss 
transmisskin 14 is schematically illustrated in Fig. 2. 
Transmissions of this general type are disclosed in 
aforementioned U.S. Pats. No. 5,000,060; 5,370,013 



and 5.390.561. 

[0024] Transmission 14 includes a non-synchronized 
main section 14A and an auxiliary section 14B, both 
contained within a housing including a fonward end wall 
14C, which may be defined by the clutch housing, and 
a rearward end wall 14D, but (in this particular embod- 
iment) not an intermediate wall. 
[0025] Input shaft 18 carries input gear 76 fixed for 
rotation therewith. The mainshaft 82 carries synchro- 
nized malnshaft clutches 84 and 86, and the mainshaft 
splitter clutch 88. Shift forks (not shown) are provided 
for shifting clutches 84 and 86 and are controlled by shift 
lever 31 acting on the shift assembly 32. Mainshaft 82 
Is Independently rotatable relative to Input shaft 26 and 
output shaft 20 and preferably Is free for limited radial 
movement relative thereto. 

[0026] As is well known, clutches 84 and 86 are dou- 
ble-acting devices movable fore and aft from the cen- 
tered posittons thereof to engage a selected main sec- 
tion ratio. By way of example, a first jaw clutch 84A is 
defined by a first an-ay of clutch teeth B4B can-led by the 
leftward end of clutch member 84, which are engagea- 
ble with a second anray of clutch teeth 840 carried by 
Input gear 78. 

[00Z7] The main section 14A Includes two substan- 
tially Identical main section countershaft assemblies 94, 
each comprising a main section countershaft 96 oany- 
ing countershaft gears 98, 100, 102, 104 and 106 fixed 
thereto. Gear pairs 98, 102, 104 and 106 are constantly 
meshed with input gear 76, mainshaft gears 108 and 
1 1 0 and an idler gear (not shown), which is meshed with 
reverse mainshaft gear 112, respectively. Countershaft 
gear 100 is provided for driving a PTO or the like. 
[0028] The auxiliary section 14B of transmission 14 
includes a splitter section 14E and a range section 14F. 
Auxiliary section 14B includes two substantially identical 
auxiliary countershaft assemblies 114, each Including 
an auxiliary countershaft 1 1 6 carrying auxiliary counter- 
shaft gears 11 8, 1 20 and 1 22 for rotatton therewith. Aux- 
iliary countershaft gear pairs 118, 120 and 122 are con- 
stantly meshed with splitter gear 124, splitter/range gear 
125 and range gear 128, respectively Splitter clutch 88 
is fixed to mainshaft 82 for selectively clutching either 
gear 124 or 126 thereto, while synchronized range 
clutch 130 Is fixed to output shaft 20 for selectively 
clutching either gear 126 or gear 128 thereto. 
[0029] The splitter jaw clutch 88 Is a double-sMed, 
non-synchronized clutch assembly which may be selec- 
tively positioned in the rightwardmost or leftwardmost 
positions for engaging either gear 126 or gear 124, re- 
spectively, to the mainshaft 82 or to an intermediate po- 
sHion wherein neither gear 124 or 126 Is clutched to the 
main shaft. Splitter Jaw clutch 88 Is axially positioned by 
means of a shift fork 98 controlled by a three-position 
actuator, such as a piston actuator, which is responsive 
control signals from ECU 26 (see U.S. Pat. No. 
5,661 ,998). Two-position synchronized range clutch as- 
sembly 130 is a two-position clutch which may be se- 
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leclively positioned in either the rightwardmost or left- 
wardmost positions thereof for selectively clutching ei- 
ther gear 128 or 126, respectively, to output shaft 20. 
Clutch assembly 130 Is positioned by means of a shift 
forl< (not shown) operated by means of a two-position 
piston device. Either piston actuator may be replaced 
by a functionally equivalent actuator, such as a ball 
screw mechanism, ball ramp mechanism or the like. 
[0030] By selectively axially positioning both the split- 
ter clutch 88 and the range clutch 130 in the forward and 
reanA/ard axial positions thereof, four distinct ratios of 
malnshaft rotation to output shaft rotation may be pro- 
vided. Accordingly, auxiliary transmission section 14B 
is a three-layer auxiliary section of the combined range 
and spinier type providing four selectable speeds or 
drive ratios between the input (malnshaft 82) and output 
(output shaft 20) thereof. The main section 14A provides 
a reverse and three potentially selectable forward 
speeds. However, one of the selectable main section 
forward gear ratios, the low-speed gear ratios associat- 
ed with malnshaft gear 110, is not utilized In the high 
range. Thus, transmission 14 is properly designated as 
a "(2 + 1)x(2x2)" type transmission providing nine or 
ten selectable forward speeds, depending upon the de- 
sirability and practicality of splitting the low gear ratio. 
[0031] Engine fueling manipulations to relieve torque 
lock without requiring clutch disengagement and to syn- 
chronize gear engagement are described in ^eater de- 
tail in U.S. Pats. No. 4,850,236 and 5.105,357. 
[0032] Although the present invention is Illustrated In 
the embodiment of a compound transmission not having 
an Intermediate wall, the present invention is equally ap- 
plicable to transmissions of the type illustrated in afore- 
mentioned U.S. Pats. No. 4.754,665; 5,193.410 and 
5,368,145. 

[0033] The clutch 88 is moved by a shift fork 98 at- 
tached to a piston rod of the piston actuator assembly 
46. Actuator assembly 46 may be a conventional three- 
position actuator (see U.S. Pat. No. 5,054.591), or an 
actuator of the type illustrated In U.S. Pat. No. 5,682,790 
or 5,661,998, wherein pulse width modulation of a se- 
lectively pressurized and exhausted chamber may be 
used to achieve the three splitter positions (L, N, H) of 
the shift fork. 

[0034] Preferably, the splitter clutch actuator 44 will 
be capable of applying a variable force, such as by pulse 
width modulation, of supply pressure. A force lesser 
than fijll force may be utilized when disengaging and/or 
when synchronous conditions cannot be verified. 
[0035] The inertia brake assembly 19 may include a 
gear 19A which is constantly meshed with gear 100 and 
a selectively, variably applied firtetlon retarder 19B for 
retarding the rotation of gear 19A and. thus, of all gear- 
ing associated with input shaft 18. Preferably, all or a 
portion of the inertia brake assembly will be in the trans- 
mission lubrication sump. 

[0036] In a prefen-ed embodiment. Inertia brake 19 
may be applied to retard the rotatbnal speed of engine 
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12, clutch 14, input shaft 18, and all of the gearing as- 
sociated therewith, at a first rate of about 850 RPi^/sec- 
ond or a second, higher rate of ataout 1250 RPM/sec- 
ond. 

s [0037] As the inertia brake is operated with master 
clutch engaged, it may be exposed to considerable heat 
build-up and wear, especially If utilized when not re- 
quired, or more frequently and/or at a higher level than 
is appropriate. 

10 [0038] According to the present invention, the inertia 
brake 19 is protected from certain heat build-up and un- 
due wear by utilizing the brake 19 only if an upshift is 
not feasible within a preselected time in the absence of 
the retarding effect of the brake, and then the higher lev- 
's el of retardation Is only used if the lower level of retar- 
dation will not allow the upshift to be completed within 
the predetermined period of lime. Logic for determining 
thefeasibility of upshifts with variable degrees of engine 
speed retardation may be seen by reference to U.S. 

so Pats. No. 5,335,566; 5,425,689 and 5,655,407. Typical- 
ly, larger ratio steps will require a greater rate of retar- 
dation than will smaller ratio steps. 
[0039] To further protect the brake 1 9, the control logic 
will maintain a simulated value, Tgi^, for the tempera- 

2S ture of the brake, and will allow actuation at the lower 
level of retardation only If the simulated value Is less 
than a first reference value (Tsim < REF^?). and will al- 
low actuation at the higher level of retardation only if the 
simulated value is less than a second reference value 

^ (TsiM * REF2?), the first reference value being greater 
than the second reference value (REF, > REF^). 
[0040] An example of generating a simulated temper- 
ature value of a friction device as a control parameter 
therefor may be seen by reference to U.S. Pat. No. 

35 4,576,263. By way of example, in one embodiment of 
the invention, the lower level of retardation will be pro- 
hibited If simulated brake temperature Is greater than 
1240c, while the higher level of retardation will be pro- 
hibited If simulated brake temperature is greater than 

40 gO'C. 

[0041] By way of example, tlie simulated value of in- 
ertia brake temperature (Ts,m,) may be determined as 
follows: 

IB (a) Add SS'C to transmission sump temperature 
(TsuMp) for eveiy 850 RPM/second shift and 86°C 
to transmission sump temperature for every 1250 
RPM/second shift. 

(b) The temperature rise for each shift takes about 
so one second. Decrement temperature 22°C for the 

first second after the shift and 4°C/second thereaf- 
ter down to transmission sump temperature 
(TguMp). (Alternatively, the temperature can be dec- 
remented at just one rate, which would be between 
55 22°C/second and 4°/second.) 

(c) Transmission sump temperature (Tsump) 's es- 
timated using resistance of a coll (such as the so- 
lenoid actuation coll of the inertia brake) exposed 
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to transmission oil. If coil resistance is known, Its 
temperature can be calculated according to the fol- 
lowing equation for copper wire: 

Tg = (Rj + R,)*(234 + T^) - 234 

where T Is in degrees Centigrade and R is In Ohms 
The room temperature resistance Is known {T, and R,). 
Rj is calculated by measuring current through the coil 
with a known voltage and using the relationship R = V/ 
I where V equals applied voltage and I equals resulting 
cunrent In amps. The coli logic for estimating sump tem- 
perature may be eliminated by assuming a sump tem- 
perature (about 93°C). 

[0042] The above values, of course, are empirically 

determined for a specific configuration of system. 
[0043] The control of the present invention may be 
seen In flow chart format by reference to Fig. 3. 



Claims 

1. A method for controlling automatic upshlfting in a 
vehicular automated mechanical transmission sys- 
tem (10) for a vehicle comprising a fuel-controlled 
engine (1 2), a multiple-speed mechanical transmis- 
sion (14), having an input shaft (18) coupled to said 
engine by a connecting member (16), an Inertia 
brake (19) effective, when activated, to retard rota- 

. tionai speed of said Input shaft, and a controller (26) 
for receiving input signals (24) including one or 
more of signals Indicative of enginespeed (ES), en- 
gaged gear ratio (GR) and vehicle speed (OS), and 
to process said input signals in accordance with 
with logic rules to issue command output signals 
(2:8) to transmission system actuators including a 
transmission actuator (44) effective to shift said 
transmission, and an inertia brake actuator (19C) 
effective to actuate said inertia brake, said method 
Including: 

(a) determining if an upshift from a currently en- 
gaged ratio (GR) is indicated; 

(b) If an upshift from a currently engaged ratio 
(GR) is indicated: 

(i) determining if the indicated upshift is 
feasible without operation of the inertia 
brake: 

(il) If the Indicated upshift is feasible without 
operation of the inertia brake, performing 
the Indicated upshift without operating the 
inertia brake; 

(iii) if the Indicated upshift is not feasible 
without operation of the inertia brake, de- 
termining if the indicated upshift is feasible 
with operation of the inertia brake, and 



(iv) if the indicated upshift is not feasible 
with operation of the inertia brake , prevent- 
ing initiation of the indicated upshift; 

5 (c) if the indicated upshift is feasible with oper- 

ation of the Inertia brake but is not feasible with- 
out operation of the inertia brake. In sequence: 

(I) determining a value (Tsim) indicative of 
10 a simulated temperature of the inertia 

brake; 

(ii) comparing the value to a reference and, 
if the value exceeds the reference, pre- 
venting initiation of the indicated upshift 
« and, if the reference exceeds the value, 

performing the Indicated upshift with oper- 
ation of the inertia brake. 

2. The method of claim 1 wherein said connecting 
20 member (16) is a master friction clutch and said 

transmission Is shifted without disengaging said 
master clutch. 

3. The method of claim 1 wherein said inertia brake 
25 may be activated at a first, lower level of retardation 

and at a second, higher level of retardation. 

4. The method of claim 1 wherein step (c)(i) comprises 
incrementing the value when the Inertia brake Is en- 

30 gaged and decrementing the value when the Inertia 
brake Is not engaged. 

5. The method of dalm 3 wherein step (b) (iV) and the 
steps subsequent thereto comprise: 

35 

(b) 

(iv) if the indicated upshift Is not feasible 
with operatkin of the inertia brake at the 

40 first level of retardatbn, determining If the 

indicated upshift is feasible with operation 
of the inertia brake at the second level of 
retardatkm; and 

(v) if the indicated upshift Is not feasible at 
IS the second level of retardation, preventing 

initiation of the Indicated upshift; 

(c) if the indicated upshift is feasible with oper- 
ation of the inertia brake at said first level of re- 
so tardation but Is not feasible without operation 

of the inertia brake, in sequence: 

(i) determining a value (Tsim) Indicative of 
a simulated temperature of the inertia 
55 brake; 

(il) comparing the value to a first reference 
and, if the value exceeds the reference, 
preventing initiation of the indicated upshift 
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and, if the reference exceeds the value, 
performing the indicated upshift with oper- 
atlort of the Inertia brake; 

(d} if the Indicated upshift Is feasible with oper- s 
ation of the inertia bralce at the second level of 
retardation but Is not feasible with operation of 
the inertia brake at the first level of retardation, 
in sequence: 

JO 

(i) determining a value (Tsi^) Indicative of 
a simulated temperature of the inertia 
brake; 

(ti) comparing the value to a second refer- 
ence, said second reference being smaller is 
than said first reference (REF, > REFj) 
and, iflhe value exceeds the second refer- 
ence, preventing initiation of the indicated 
upshift and. If the second reference ex- 
ceeds the value, performing the indicated 20 
upshift with operation of the inertia brake 
at said second level of retardation. 

6. A system for controlling automatic upshifting in a ve- 
h icular automated mechanical transmission system 
(10) for a vehicle comprising a fuel-controlled en- 
gine (12), a multiple-speed mechanical transmis- 
sion (14), having an input shaft (18) coupled to said 
engine by a connecting member (16), an Inertia 
brake (19) effective, when activated, to retard rota- so 
tlonal speed of said input shaft, and a controller (26) 
for receiving input signals (24) Including one or 
more ofslgnals Indicative of engine speed (ES), en- 
gaged gear ratio (GR) and vehicle speed (OS), and 
to process said input signals In accordance with 35 
with logic rules to Issue command output signals 
(26) to transmission system actuators Including a 
transmission actuator (52) effective to shift said 
transmission, and an inertia brake actuator (19C) 
effective to actuate said Inertia brake, said system *o 
characterized by sakj logic rules, including rules 



(a) determining If an upshift from a currently en- 
gaged ratio (GR) is Indicated; « 

(b) if an upshift from a currently engaged ratio 
(GR) is indicated: 

(I) determining If the indjcaied upshift Is 
feasible without operatk)n of the inertia so 
brake; 

(II) If the Indicated upshift is feasible without 
operation of the inertia brake, performing 
the Indicated upshift without operating the 
Inertia brake; ss 
(ill) if the Indicated upshift Is not feasible 
without operation of the Inertia brake, de- 
termining if the Indicated upshift is feasible 



with operation of the Inertia brake, and 
(Iv) If the Indicated upshift Is not feasible 
with operation of the Inertia brake, prevent- 
ing initiation of the indicated upshift; 

(c) if the Indicated upshift is feasible with oper- 
ation of the inertia brake but is not feasible with- 
out operation of the Inertia brake, in sequence; 

(I) determining a value (Tsim) indicative of 
a simulated temperature of the inertia 
brake; 

(II) comparing the value to a reference and, 

if the value exceeds the reference, pre- 
venting initiation of the indicated upshift 
and, If the reference exceeds the value, 
performing the indicated upshift with oper- 
ation of the inertia brake. 

7. The system of claim 6 wherein said connecting 
member (16) Is a master friction clutch and said 
transmission is shifted without disengaging said 
master clutch. 

8. The system of claim 6 wherein said Inertia brake 
may be activated at a first, lower level of retardation 
and at a second, higher level of retardation. 

9. The system of claim 6 wherein step (c)(1) comprises 
incrementing the value when the Inertia brake is en- 
gaged and decrementing the value when the Inertia 
brake is not engaged. 



PatentansprOehe 

1. Verfahren zur Steuerung automatlsierte Hoch- 
schaltvorgange in einem automatlslerten mechanl- 
schen Fahizeuggetriebesystem (10) ftlr ein Fahr- 
zeug mit einem durch Kraflstoffbelleferung gesteu- 
erten/geregelten Motor (12), einem mehrganglgen 
mechanischen Getriebe (14), das elne Ober eln Ver- 
bindungselemenl (16) mit dem Motor verbundene 
EIngangswelle (16) aufweist, einer TrSgheitsbrem- 
se (19), die im aktivierten Zustand wirksam 1st, um 
die Drehzahl der EIngangswelle zu verzOgern, und 
einem Controller (26), der dazu dient, Eingangssi- 
gnaie (24), einschlielilich eines Oder mehrerer Sl- 
gnale, die fur die Motordrehzahl (ES), die elngeieg- 
te Gangstufe (GR) und/oder die Fahrzeugge- 
schwindigkeit (OS) kennzeichnend sind, entgegen 
zu nehmen und diese Elngangssignale gemSK lo- 
gischen Regein zu verarbeiten, um Ausgangsbe- 
fehlssignale (28) an Getrlebesystemaktiiatoren 
auszugeben, zu denen eln Getriebeaktuator (44) 
gehdrt, der dazu dient, das Getriebe zu schaiten, 
sowie mit einem Tragheltsbremsenaktuator (19C), 
der dazu dient, die Tragheitsbremse zu betatigen, 



6 



EP 1 069 350 B1 



wobei zu dem Verfahren die Schriffe gehdren: 

(a) Bestimmen, ob ein Hochschaltvorgang aus 
einer momentanen eingelegten Gangstufe an- 

gezeigt ist; 

(b) falls ein Hochschaltvorgang aus elner mo- 
mentan eingelegten Gangstufe (6R) angezeigt 



(i) Ermittein, ob der angezeigte Hoch- 
schaltvorgang ohne Betatigung der Trag- 
heltsbremse durchfQhrbar Ist; 

(ii) falls derangezelgte Hochschaltvorgang 
ohne Betatlgung der Tragheltsbremse 
durchfOhrbar Ist, DurchfOhren des ange- 
zeigten Hochschaltvorgangs, ohne dass 
die Trdgheltsbremse betatigt wird; 

(iii) falls der angezeigte Hochschaltvor- 
gang ohne BetStlgung der TrSgheltsbrenfi- 
se nicht durchfOhrbar Ist, Ermtttein, ob der 
angezeigte Hochschaltvorgang mit Betatl- 
gung der Tragheltsbremse durchfOhrbar 
ist, und 

(iv) fails der angezeigte Hochschaltvor- 
gang mit Betatigung der TrSgheitsbremse 
nIcht durchfOhrbar Ist, Verhlndern, dass 
der angezeigte Hochschaltvorgang elnge- 
leitet wird; 

(c) falls der angezeigte Hochschaltvorgang mit 
Betatigung der Trfigheitsbremse durchfOhrbar 
ist, jedoch ohne Betatigung der Tragheltsbrem- 
se nIcht durchfOhrbar Ist, in der Reihenfolge: 

(i) Bestimmen eines Wertes (Tsim). der fOr 
eine simulierte Temperatur der TrSghelts- 
bremse kennzeichnend ist; 

(ii) Vergleichen des Wertes mit einem Re- 
ferenzwert und fOr den Fall, dass der Wert 
den Referenzwert Obersteigt, Verhindern, 
dass der angezeigte Hochschaltvorgang 
eingeleitet wird, und fOrden Fall, dass dsr 
Referenzwert den Wert Obersteigt, Duroh- 
fOhren des angezelgten Hochschaltvor- 
gangs mit Betatigung der Trdgheitsbrem- 



Verfahren nach Anspruch 1, wobei das Verbin- 
dungselement (16) in Form einer Reibungshaupt- 
kuppiung ausgebildet ist und das Getriebe ohne 
n tier Hauptkupplung geschaitet wird. 



3. Verfahren nach Anspruch 1, wobei die Traghelts- 



bremse mit einem ersten, niedrigeren VerzOge- 
rungsgrad und mit einem zweiten, hoheren VerzS- 
gerungsgrad aktivlert warden kann. 

Verfahren nach Anspruch 1 , wobei der Schritt (c) (i) 
aufweist, dass der Wert inkrementiert wird, wenn 
sich die Tragheltsbremse In Eingrlff befindet, und 
dass der Wert dekrementiert wird, wenn sIch die 
Tragheltsbremse nicht in Eingrlff befindet. 

Verfahren nach Anspruch 3, wobei der Schritt (b) 
(iv) und die diesem Schritt nachfblgenden Schritte 
enthalten: 



(iv) for den Fall, dass derangezelgte Hoch- 
schaltvorgang mil Betatigung der Trag- 
heitsbremse bei dem ersten VerzBge- 
rungsgrad nicht durchfQhrbar ist, Bestim- 
men, ob der angezeigte Hochschaltvor- 

' gang mit Betatigung der Tragheltsbremse 
bei dem zweiten Verzogerungsgrad durch- 
fOhrbar ist; und 

(v) falls der angezeigte Hochschaltvorgang 
mit dem zweiten Vefz6gerungsgrad nicht 
durchfOhrbar ist, Verhindern eines Einlei- 
tens des angezelgten Hochschaltvor- 
gangs; 

(c) falls derangezelgte Hochschaltvorgang mit 
Betatigung der Tragheltsbremse bei dem er- 
sten VerzSgenjngsgrad durchfQhrbar ist, Je- 
doch ohne BelSligung der Tragheltsbremse 
nicht durchfQhrbar ist, in der Reihenfolge: 

(I) Bestimmen eines Wertes (Tsim), der ei- 
ne simulierte Temperatur der Traghelts- 
bremse kennzeichnel; 

(II) Vergleichen des Wertes mit einem er- 
sten Referenzwert und, falls der Wert den 
Referenzwert Obersteigt, Verhindern des 
Einleitens des angezelgten Hochschalt- 
vorgangs, und fails der Referenzwert den 
Wert Obersteigt, DurchfOhren des ange- 
zelgten Hochschaltvorgangs mit Betati- 
gung der Tragheltsbremse; 

(d) falls derangezelgte Hochschaltvorgang mit 
Betatigung der Tragheltsbremse bei dem zwei- 
ten Verzdgerungsgrad durchfQhrbar ist, jedoch 
mit Betatigung der Tragheltsbremse bei dem 
ersten Verzdgerungsgrad nicht durchfQhrbar 
ist, in der Reihenfolge: 

(i) Bestimmen eines eine simulierte Tem- 
peratur der Tragheltsbremse kennzeich- 
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nenden Wertes (Tsim); 

(ii) Verglelchen des Werts mit einem zwei- 
tsn Referenzwert, wobel der zwelte Refe- 
renzwert klelner 1st ais der erste Referenz- 
wert (REFi > REF2) und ftlr den Fall, dass 
der Wert grQBer ist als der zwelte Refe- 
renzwert, Verhlndern, dass der angezelgte 
Hochschaltvorgang Inltllert wird, und fClr 
den Fall, dass der zwelte Referenzwert 
grORer Ist als der Wert, DurchfOhren des 
angezelgten Hochschaltvorgangs mil Be- 
tatlgung der IVagheltsbreinse bei dem 
zwelten VerzOgerungsgrad. 

6. System zur Steuerung automatislerter Hochschalt- 
vorgdnge In eInem automatlslerten mechanlschen 
Fahrzeuggetrlebesystem (10) fOr ein Fahrzeug mIt 
elnem durch Kraftstoffzufuhr gesteuerten/geregel- 
ten Motor (12), elnem mehrgSngigen iriechani- 
schen Getrlebe (14), das eine (iber eIn Verbin- 
dungselement (16) mit dem Motor verbundene Ein- 
gangswelle (18) aufweist, einer Tragheltsbremse 
(19), die im aktlvierten Zustand dazu dient, die 
Drehzahl der Eingangswelle zu verzSgern, und ei- 
nem Controller (26), der dazu dient, Eingangssi- 
gnale (24), eInschileBllch eines Oder mehrerer die 
Motordrehzahl (ES), die eingelegte Gangstufe (GR) 
und/oder die Fahrzeuggeschwindigkeit (OS) kenn- 
zeichnenden Signale, entgegen zu nehmen und 
diese EIngangsSignale gemSli loglschen Regein zu 
verarbeiten, um Ausgangsbefehlssignale (28) an 
Getrlebesystemaktuatoren auszugeben, zu dem 
ein Getriebeaktuator (52) gehort, der zum Schalten 
des Gelriebes diert, sowie mit einem Tragheits- 
bremsenaktuator (19C), der dazu dient, die TrSg- 
heitsbremse zu aktlvleren, wobel das System durch 
loglsche Regein gekennzeichnet Ist, zu denen Re- 
gein gehfiren, um: 

(a) zu bestlmmen, ob ein Hochschaltvorgang 
aus einer momentanen eingelegten Gangstufe 
(GR) angezelgt ist; 

(b) falls ein Hochschaltvorgang aus einer mo- 
mentan eingelegten Gangstufe (GR) angezelgt 

Ist: 

(I) zu bestlmmen, ob der angezelgte Hoch- 
schaltvorgang ohne Betatigung der TrSg- 
heitsbremse durchfdhrbar ist; 

(II) falls der angezelgte Hochschaltvorgang 
ohne Betatlgung der TrSgheltsbremse 
durchfQhrtsar ist, den angezelgten Hoch- 
schaltvorgang durchzufUhren, ohne die 
TrSgheltsbremse zu betatlgen; 



(iii) falls der angezelgte Hochschaltvor- 
gang ohne Betatlgung der Tragheitsbrem- 
se nicht durchfUhrfaar ist, zu bestlmmen, ob 
der angezelgte Hochschaltvorgang mit Be- 
s tatlgung der tragheitsbremse durchlOhr- 

bar Ist, und 

(Iv) falls der angezelgte Hochschaltvor- 
gang mit Betatlgung der Tragheitsbremse 
10 nicht durchfQhrbar ist, zu verhlndern, dass 

der angezelgte Hochschaltvorgang eings- 
leltet wird; 

(c) falls der angezelgte Hochschaltvorgang mit 
IS Betatlgung der Tragheltsbremse durchfQhrbar 

ist, jedoch ohne Betatlgung der Tragheltsbrem- 
se nicht durchfQhrbar Ist, in der Relhenfolge: 

(1) einen Wert [Tsiu) zu bestlmmen, der el- 
20 ne simullerte Temperatur der Traghelts- 

bremse kennzeichnet; 

(ii) den Wert mil einem Referenzwert zu 
verglelchen und for den Fall, dass der Wert 

25 grdfter ist als der Referenzwert, eIne Ein- 

leltung des angezelgten Hochschaltvor- 
gangs zu verhlndern, und fQrden Fall, dass 
der Referenzwert greSer Ist als der Wert, 
den angezelgten Hochschaltvorgang mIt 

30 Betatlgung der Tragheltsbremse durchzu- 

fUhren. 

7. System nach Anspruch 6, wobel das Verblndungs- 
element (16) durch eine l^lbungshaupt kupplung 

35 gebiidet Ist und das Getrlebe ohne Ausrtlcken der 
Haupt kupplung geschaitet wird. 

8. System nach Anspruch 6, wobei die Tragheltsbrem- 
se mit einem ersten, niedrigeren Verzdgerungsgrad 

■w und mit einem zwelten hflheren Verz6gerungsgrad 
aktlvlertwerden kann. 

9. System nach Anspruch 6, wobel der Schritt (c) (i) 
ein Inkrementleren des Wertes. wenn slch die Trag- 
us heitsbremse In Eingrlff befindet, und ein Dekremen- 

tieren des Wertes umfasst, wenn slch die Traghelts- 
bremse nicht in Eingrlff befindet. 



1. M6thode pour contrOler le passage automatique a 
une Vitesse supSrieure dans un disposltif de trans- 
mission (10) m6canlque automatism vdhiculaire 
SS pour un v6hlcule comprenant un moteur (1 2) d con- 
tr6le de carburant, une transmission (14) mecani- 
que a vitesse variable ayant un arbre d'entrSe (18) 
coupid audit moteur par un element de connexion 
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(16), un freln d Inertle (19) effectif, lorsqu'll est acti- 
ve, pour reduire la vitesse de rotation dudit arbre 
d'entrSe et un dispositif de controle (26) pour rece- 
voir des signaux d'entree (24) comprenant un ou 
plusieurs signaux indicatifs de la vitesse du moteur s 
(ES), du rapport (GR) de vitesse embrayfe et de la 
Vitesse du v6hlcule (OS), et pour traiter lesdits si- 
gnaux d'entree sulvant des regies loglques pour 
emettre des signaux de sortie (28) de connmande 
aux actionneurs du dispositif de transmission com- 'O 
prenant un actionneur de transmission (44) effectif 
pour passer ladite transmission et un actionneur de 
frein d inertle (1 9C) effectif pour actionner (edit frein 
d Inertle, ladite mdthode comprenant les etspes 
sulvantes : is 

(a) determiner si un passage a une vitesse su- 
p6rieure a partlr du rapport (GR) actuellement 
embrayd est Indlqu^ ; 

(b) si un passage d une vitesse sup6rleure d 20 
partlr d'un rapport (GR) actuellement entbrayd 

est indlqu^ : 

(I) determiner si le passage Indlqud A une 
Vitesse supgrleure est realisable sans ac- 2S 
tionner le freln & inertie ; 

(ii) si le passage Indlqu6 S une vitesse su- 
perieure est realisable sans acllonner le 
freln A Inertie, reallser le passage indique 
e une Vitesse superieure sans actionner ie 30 
frein d Inertle ; 

(ill) si le passage indique & une vitesse su- 
perleure n'est pas realisable sans action- 
ner ie li-ein d Inertle, detemniner si ie pas- 
sage Indique e une vitesse superieure est 3S 
realisable en actlonnant le frein e Inertie ; 
et 

(Iv) si le passage Indique e une vitesse su- 
perieure n'est pas realisable en actlonnant 
le freln e inertle, empecherl'Initlailsation du 
passage indique e une vitesse superieure ; 

(c) si le passage Indique e une vitesse supe- 
rieure est realisable en actionnant le frein a 
inertie mals n'est pas realisable sans actionner •♦5 
le frein e Inertle, dans I'ordre : 

(i) determiner une vaieur (Tgi^) indicative 
d'une temperature simuiee du frein k 
Inertie ; so 

(II) comparer la valeur k une reference el, 
si la valeur ddpasse la reference, empe- 
cher rinitialisation du passage indique e 
une Vitesse supferieure et, si la reference 
depasse la valeur, r6aiiser le passage indl- 55 
que e une vitesse sup6rieure en actionnant 

le freln e inertie. 



2. Methods salon la revendlcatlon 1 , dans iaquelle le- 
dit element de connexion (16) est un embrayage 
principal e friction et ladite transmission est passee 
sans debraysr ledit embrayage principal. 

3. Methode selon la revendication 1 , dans Iaquelle le- 
dit frein a inertie peut etre active e un premier ni- 
veau, plus bas, de deceleration et d un second ni- 
veau, plus eleve, de deceleration. 

4. Methode selon la revendication 1, dans Iaquelle 
retape (c)(i) comprend I'augmentation de la valeur 
lorsque ie frein e Inertle est embraye et la diminution 
de cette valeur lorsque le frein e Inertie n'est pas 
embraye. 

5. Methods selon la revendication 3, dans Iaquelle 
retape (b)(lv] et les etapes sulvantes comprennent : 

(b) 

(iv) si le passage indique e une vitesse su- 
perieure n'est pas realisable en actionnant 
le frein 6 iiiertie au premier niveau de de- 
celeration, determiner si le passage Indi- 
que e une vitesse superieure est realisable 
en actionnant le freln e Inertle au second 
niveau de deceleration ; et 

(v) si le passage indique a une vitesse su- 
perieure n'est pas realisable au second ni- 
veau de deceleration, empecher rinitialisa- 
tion du passage indique e une Vitesse 
superieure; 

(c) si le passage indique a une vitesse supe- 
rieure est realisable en actionnant le frein a 
inertie audit premier niveau de deceleration 
mais n'est pas realisable sans actionner le freln 
e inertie, dans I'ordre : 

(I) determiner une vaieur (Tgn^) indicative 
d'une temperature simuiee du freln e 

(II) comparer la valeur e une premiere re- 
ference et, si la valeur d6passe la referen- 
ce, empecher I'Initiailsation du passage In- 
dique a une vitesse superieure et, si la re- 
ference depasse la valeur, realiser ie pas- 
sage indique e une vitesse superieure en 
actlonnant ie frein e Inertie. 

(d) si le passage indique e une vitesse supe- 
rieure est realisable en operant le frein a inertie 
au second niveau de deceleration mais n'est 
pas realisable en actionnant le freln a inertie au 
premier niveau de deceleration, dans I'ordre : 

(i) deternniner une valeur (Ts,m) indicative 
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d'uns temperature slmul^e du frein A 
inerUe ; 

(li) comparer la valeur i une seconde refe- 
rence, ladite seconde rSWrence fetant inf6- 
rleure S ladite premiere rSf^rence (REF^ > 
REF2) et, sf la valeur depasse la seconde 
reference, empgcher I'initialisation du pas- 
sage indlqud d une vltesse supdrieure et, 
si la seconde r^ftrence ddpasse la valeur, 
realiser le passage Indiqud S une vltesse 
sup6rieure en actionnant le freln d Inertte 
audit second niveau de d6cdl6ration. 

Syst^me pour contrdler le passage automatique d 
une Vitesse sup^rieure dans un dispositif de trans- 
mission (10) m^canique automatls6 v6hicuiaire 
pour un vdhicule comprenant un moteur (1 2) d con- 
tr6ie de carburant, une transmission (14) nidcani- 
que a vltesse variable ayant un arbre d'entrSe (18) 
couple audit moteur par un 6\6ment de connexion 
(16), un frein d inertie (19) effectlf, iorsqu'il est acti- 
ve, pour r^dulre la vltesse de rotation dudit arbre 
d'entrde et un dispositif de contrdle (26} pour rece- 
volr des signaux d'entr^e (24) comprenant un ou 
plusieurs signaux Indicatifs de la vitesse du moteur 
(ES), du rapport (GR) de vitesse embray6 et de la 
Vitesse du vehicule (OS), et pour traiter lesdits si- 
gnaux d'entr^e suivant des regies loglques pour 
Smettre des signaux de sortie (28) de commande 
aux actlonneurs du dispositif de transmission com- 
prenant un actionneur de transmission (52) effectlf 
pour passer ladite transmission et un actionneur de 
frein d inertie (19C) effectlf pour actlonner ledit frein 
d Inertie, iedit dispositif Stant caract6rise par les- 
dites regies loglques comprenant des r^les pour : 

(a) d6termlner si un passage d une vltesse su- 
p6rieure i partir du rapport (GR) actuellement 
embrayd est lndiqu6 ; 

(b) si un passage d une vitesse supdrieure d 
partir d'un rapport (GR) actuellement embray6 
est indiqu6 : 



perieure n'est pas realisable en actionnant 
ie frein a inertie, empecher I'initialisation du 
passage indiqufe a una vitesse sup6rieure ; 

(c) si ie passage indiqug a une vitesse sup6- 
rleure est realisable en actionnant le frein i 
inertie mats n'est pas realisable sans actlonner 
le frein d inertie, dans I'ordre : 

(1) determiner une valeur IJs{m) indicative 
d'une temperature simuiee du frein A 
inertie ; 

(ii) comparer la valeur d une reference et, 
si la valeur depasse la reference, empg- 
dher I'initialisation du passage indique e 
une Vitesse sup6rieure et, si la reference 
depasse la valeur, realiser ie passage Indi- 
que e une Vitesse superieure en actionnant 
le frein & Inertie. 

7. Systeme selon la revendlcation 6, dans lequel ledit 
element de connexion (16) est un embrayage prin- 
cipal e friction et ladite transmission est passes 
sans debrayer ledit embrayage principal. 

8. Systems selon la revendlcation 6, dans lequel ledit 
frein S inertie peut etre active d un premier niveau, 
plus bas, de deceleration et d un second niveau, 
plus eieve, de deceleration. 

9. Systems selon la revendlcation 6, dans lequel 1' eta- 
pe (c) (I) comprend I' augmentation de cette valeur 
lorsque le frein d Inertie est embraye et la diminution 
de cette valeur lorsque le frein i Inertie n'est pas 
embraye. 



(i) determiner si le passage Indique & une 
Vitesse superieure est realisable sans ac- 45 
tlonner le frein a Inertie ; 

(ii) si le passage indique i une vltesse su- 
perieure est realisable sans actlonner le 
frein a inertie, realiser le passage indique 

a une vltesse superieure sans actlonner le so 
frein a inertie ; 

(Hi) si le passage indique a une vitesse su- 
perieure n'est pas realisable sans actlon- 
ner ie frein e inertie, determiner si ie pas- 
sage Indique a une Vitesse superieure est ss 
realisable en actionnant le frein e Inertie ; 
et 

(iv) si le passage indique e une Vitesse su- 
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